Role for phospholipid interactions in the trafficking defect of Delta F508-CFTR.
Cystic fibrosis commonly occurs as a consequence of the DeltaF508 mutation in the first nucleotide binding fold domain (NBF-1) of CFTR. The mutation causes retention of the mutant CFTR molecule in the endoplasmic reticulum, and this aberrant trafficking event is believed to be due to defective interactions between the mutant NBF-1 domain and other cellular factors in the endoplasmic reticulum. Since the NBF-1 domain has been shown to interact with membranes, we wanted to investigate whether NBF-1 and CFTR interactions with specific phospholipid chaperones might play a role in trafficking. We have found that the recombinant wild-type NBF-1 interacts selectively with phosphatidylserine (PS) rather than phosphatidylcholine (PC). By contrast, NBF-1 carrying the DeltaF508 mutation loses the ability to discriminate between these two phospholipids. In cells expressing DeltaF508-CFTR, replacement of PC by noncharged analogues results in an absolute increase in CFTR expression. In addition, we detected progressive expression of higher molecular weight CFTR forms. Thus, phospholipid chaperones may be important for CFTR trafficking, and contribute to the pathology of cystic fibrosis.